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Influence of a Specialised Leg Ulcer Service and Venous Surgery on the 
Outcome of Venous Leg Ulcers 
A. S. K. Ghauri, h Nyamekye, A. J. Grabs, J. R. Farndon 1, M. R. Whyman and K. R. Poskitt* 
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Objectives: To assess the influence of a vascular-led community service on the outcome of chronic leg ulcers. 
Design: Before and after study. 
Method: Healing and recurrence were compared between ulcerated limbs (n = 149)from a random sample of 200 patients 
treated in the community and consecutive limbs (n = 200)from 180 patients treated in specialised clinics. In these clinics, 
vascular disease was routinely identified with venous duplex and ankle-brachial pressure index. Surgery was offered if 
superficial vein reflux alone was detected. Compression bandaging was applied to limbs with ABPI >0.85. Healed limbs 
were treated with compression hosiery. 
Results: After the clinics were introduced, the 12 and 24-week healing rates increased from 12 and 29 per cent to 53 
and 68 per cent respectively (p<0.01), and the 6 and 12 month recurrence rates decreased from 43 and 54 per cent to 
21 and 23 per cent respectively (p<O.01). Superficial venous urgery reduced recurrence at 1 year to 9 per cent. 
Conclusion: Outcome of leg ulcers is improved in a vascular-led community service. Routine surgical correction, in 
cases of reflux limited to the superficial system, may further reduce the chance of recurrence. 
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Introduction 
Chronic leg ulceration is a common clinical problem 
with a population prevalence ofmore than I per cent. 1-3 
This high prevalence rate may be a reflection of low 
healing and high recurrence 4 which may be the result 
of inaccurate assessment, lack of or inappropriate com- 
pression and failure to identify patients who may 
benefit from surgery. Healing rates may be as low as 
22 per cent at 12 weeks and recurrence rates as high 
as 69 per cent at 12 months. 5-7 Aetiology of leg ul- 
ceration is often multifactorial, which further com- 
plicates the management, but underlying venous 
dysfunction is present in most patients with ulcerated 
limbs, s-10 
Historically, leg ulcers have been managed in both 
community and hospital settings, but recent in- 
troduction of specialised clinics into the community 
has significantly improved overall efficiency and 
effectiveness of management. 5'11These community 
clinics may be able to exclude ulcers with underlying 
arterial disease, but most patients will still be managed 
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without he underlying pattern of venous abnormality 
being identified or any vascular opinion being 
sought, s'l~ Indeed, none of the patients in the Man- 
chester leg ulcer study were referred for venous in- 
vestigation or surgery. ~
This study assesses the influence of non-invasive 
vascular assessment and superficial venous urgery on 
the outcome of chronic leg ulcers within a community 
service. 
Patients and Methods 
Baseline community audit 
East Gloucestershire has a population of 215 289 with 
39 371 persons older than 65 years (18 per cent) in- 
cluding 39 per cent men and 61 per cent women. 12 All 
patients who were being treated for leg ulcers in 
the community in East Gloucestershire by district or 
practice nurses during the 3 months from 1 July 1994 
to 30 September 1994 inclusive were identified from 
a prospectively completed computerised patient data- 
base and general practitioner file records. Simple ran- 
dom number generation (RAND, Microsoft Software, 
1078-5884/98/090238 +07$12.00/0 © 1998 W.B. Saunders Company Ltd. 
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U.S.A.) was used to select a sample of 200 patients. 
Exclusion criteria for ulcerated limbs from this patient 
sample were ulcers less than 4 weeks duration, arterial 
or malignant aetiology and those ulcers outside the 
gaiter region such as foot ulcers. Clinical files were 
reviewed to verify the presence of leg ulceration ful- 
filling the criteria and to record ulcer duration, 
methods of assessment, healing and recurrence rates. 
Specialised community-based clinics 
In 1995 five community-based leg ulcer clinics were 
established in East Gloucestershire to which patients 
with leg ulcers were referred. Hospital practitioners, 
general practitioners, district and practice nurses were 
contacted and encouraged to refer all patients to the 
service regardless of mobility or medical illness. All 
patients with ulcerated limbs were included and re- 
mained in the specialised service database ven if 
subsequent healing was not achieved. Each limb was 
initially assessed for arterial disease using a hand-held 
Doppler (Huntleigh, Cardiff, U.K.) to measure the 
resting ankle-brachial pressure index (ABPI). Venous 
dysfunction was assessed using colour-venous duplex 
ultrasonography (H.P.Sonos 2000, Hewlett Packard, 
Mass., U.S.A.). The deep and superficial veins were 
assessed above and below the knee with the patient 
sitting on the edge of a variable height couch with the 
examined limb slightly flexed. Venous patency and 
reflux were assessed in the common femoral/su- 
perficial femoral, popliteal, saphenofemoral junction, 
long and short saphenous and perforator segments. 13 
Reflux was defined as significant if greater than I s 
following manual calf compression and release. ~4 Su- 
perficial venous insufficiency included reflux in the 
saphenofemoral or saphenopopliteal junctions, long 
or short saphenous veins or perforating veins. Deep 
venous insufficiency included reflux in the common 
femoral, superficial femoral or popliteal veins. 
Chronic leg ulcers were defined as ulcers in the 
gaiter region of the lower limb with a duration longer 
than 1 month, no malignant disease and an ABPI 
>0.85. Patients with diabetes mellitus and rheumatoid 
arthritis were included in this study. 
November 1996 was selected. Clinical files of patients 
outside the clinic were verified for ulcerated limbs 
fulfilling the inclusion criteria and the healing and 
recurrence rates were recorded. 
Management 
Patients were seen weekly in community clinics and 
four-layer graduated compression bandaging (Profore, 
Smith and Nephew, Hull, U.K.) was applied. Patients 
with superficial venous incompetence in the absence 
of deep venous incompetence on duplex imaging 
were offered corrective superficial venous surgery to 
the affected limb. Superficial surgery involved sa- 
phenofemoral or saphenopopliteal disconnections 
with stripping and avulsions. Incompetent perforating 
veins detected in the absence of deep venous in- 
sufficiency were localised preoperatively with duplex 
and ligated or avulsed through small incisions. Un- 
usual ulcers or ulcers failing to decrease in size at 12 
weeks were biopsied to exclude malignancy. Ulcers 
with a clean base and a vertical or horizontal ength 
more than 3 cm were pinch-skin grafted in the com- 
munity clinics under local anaesthetic using standard 
grafting techniques. 15 
Healed limbs were fitted with community grade 
class II below-knee compression stockings (Duomed, 
Medi U.K. Ltd.). Patients were reviewed at 1, 3, 6, 9 
and 12 months after ulcer healing. All patients had 
open access to clinics if ulcers recurred. Twelve and 
24 week healing rates and 6 and 12 month recurrence 
rates were calculated. 
Statistics 
All statistical analyses were performed on a PC using 
the SPSS for Windows Advanced Statistical Package 
(version 7.0; Statistical Packages for the Social Sciences 
Inc., Chicago, U.S.A.). Comparison of proportions was 
performed using Chi-squared and Fisher's exact ests. 
Recurrence data was analysed by Kaplan-Meier sur- 
vival analysis. Significant differences in outcome were 
determined with the Log rank test. 
After introduction of specialised community-based clinics 
A retrospective random sample of 200 patients from all 
646 patients managed within or outside the specialised 
clinics during the 3 months from I September 1996 to 30 
Results 
Before specialised clinic service 
In 200 randomly selected patients, from 669 patients 
identified prior to the clinics, there were 149 limbs 
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in 133 patients with ulceration which fulfilled the 
inclusion criteria. Ninety-eight women (74 per cent) 
and 35 men (26 per cent) were studied with a median 
age of 78 years (range 28-96). Five patients had as- 
sociated diabetes mellitus and one patient had both 
diabetes and rheumatoid arthritis. No patients in 
the "before intervention" group had been assessed 
by plethysmography, colour-venous duplex ultra- 
sonography or phlebography. 
during the study period. Eighty-five women (71 per 
cent) and 35 men (29 per cent) were studied with a 
median age of 78 years (range 27-97). Eighty-four of 
these 143 limbs (59 per cent), in 73 patients with a 
median age of 81 years (range 30-97), were being 
treated outside the specialised community clinic ser- 
vice. Twenty-three patients (32 per cent) were mobile 
enough to be treated at the GP surgery by the practice 
nurse. The median duration of ulceration per limb 
was 2 months (range 1-284). 
Within specialised clinic service 
The first 200 leg ulcers, in 180 consecutive patients 
treated in the specialised community clinics were se- 
lected for comparison as the "after intervention" 
group. One hundred and sixteen were women (64 per 
cent) and 64 were men (36 per cent) with a median 
age of 75 years (range 27-93). Thirteen patients had 
diabetes, 16 had rheumatoid arthritis and two patients 
had both conditions. Seventy-nine patients (39 per 
cent) required a walking aid and 33 (18 per cent) had 
only limited mobility outside the home. The median 
duration of ulceration per limb was 6 months (range 
1-480). 
Clinic assessment of limbs with chronic leg ulcers 
showed that 98 (49 per cent) had deep venous ab- 
normality, including 87 (44 per cent) with combined 
superficial disease, compared to 78 (39 per cent) with 
superficial venous incompetence alone. Eighty-seven 
of the 98 limbs (89 per cent) with deep venous disease 
had popliteal vein reflux. Femoral vein reflux was 
detected in 11 limbs (11 per cent) but was present in 
the absence of any other venous disease in only one 
limb. Twenty limbs (10 per cent) had no abnormality 
on venous scan. Four limb scans (2 per cent) were 
inconclusive due to poor images. 
Fifty patients with 58 of the 78 limbs with superficial 
venous disease alone accepted the invitation for ven- 
ous surgery. Surgery was performed on the long sa- 
phenous system in 39 (67 per cent) cases, the short 
saphenous system in four (7 per cent) cases, both the 
long and short systems in 13 (22 per cent) cases and 
the perforators alone in two (4 per cent) cases. The 
median time (range) from initiation of treatment to 
venous surgery was 6 (1-40) weeks. 
After introduction of specialised clinic service 
One hundred and forty-three limbs in 120 patients 
fulfilled the inclusion criteria for leg ulcers treated 
Healing 
The 12 and 24-week healing rates prior to the spe- 
cialised clinics were 12 and 29 per cent respectively. 
Following introduction into the clinics 106 (53 per 
cent) and 135 (68 per cent) chronic venous ulcers 
healed at 12 and 24 weeks respectively (p<0.01). The 
healing rates in all limbs managed either inside or 
outside the clinics after the service had been introduced 
at 12 and 24 weeks were 23 and 47 per cent (p<0.05). 
Table 1 summarises the healing rates in the different 
groups. 
Recurrence 
Before the clinics, ulcer recurrence rates at 6 and 12 
months were 43 and 54 per cent respectively (49 and 
61 recurrences of 113 healed ulcers) compared to 21 
and 23 per cent (24 and 26 recurrences of 114 healed 
ulcers with 12 months follow-up) within the clinics 
(p<0.01). The 12 month recurrence rate in limbs man- 
aged either inside or outside the established clinics 
were 29 and 51 per cent (p<0.05) respectively (10 
recurrences in 35 limbs versus 25 recurrences in 49 
limbs). 
Recurrence rates at 6 and 12 months in patients 
with superficial venous reflux alone having undergone 
superficial venous surgery was nine and 9 per cent 
(three recurrences of 32 healed limbs with 12 months 
follow-up) compared to 42 and 50 per cent (five and 
six recurrences of 12 healed limbs with 12 months 
follow-up) in those who did not have surgery (p<0.01). 
Table 2 summarises the recurrence rates in the different 
groups. 
The difference in recurrence rates before the clinics 
were introduced, within the clinics, after the clinics 
were introduced, and with and without surgery are 
illustrated in Figs i and 2 by the Kaplan-Meier method. 
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Table 1. Healing rates before introduction of specialised clinics, within specialised clinics 
alone and after introduction of clinics into the region--with distribution of venous ab- 
normalities after duplex shown in patients attending clinics (percentage in parentheses). 
Healing Healing 
Limbs 12 week 24 week 
Before clinics 149 18 (12)t* 43 (29)t* 
Deep disease ( + / - superficial) 
Femoral alone 11 6 (55) 9 (82) 
Femoral and popliteal 59 26 (44) 36 (61) 
Popliteal alone 28 14 (50) 16 (57) 
Superficial disease alone 
With surgery 58 31 (53) 40 (69) 
Refused surgery 20 15 (75) 15 (75) 
No venous reflux (<1 s) 20 12 (60) 15 (75) 
Poor scan 4 2 (50) 4 (100) 
Within clinics alone 200 106 (53)t 135 (68)t 
After clinics 143 33 (23)* 57 (47)* 
Inside clinics 59 9 (15) 18 (31) 
Outside clinics 84 24 (29) 39 (46) 
t Healing: before vs. within clinics alone (p<0.01; Chi-squared test). 
* Healing: before vs. after clinics (p<0.05; Chi-squared test). 
Table 2. Recurrence rates before introduction of specialised clinics, within specialised clinics and 
after introduction of the clinics into the region in healed limbs with 12 months follow-up--with 




Limbs 6 month 12 month 
113 (100) 49 (43)* 61 (54)* 
Deep disease (+/ -  superficial disease 
Femoral alone 8 0 (0) 0 (0) 
Femoral and popliteal 28 6 (21) 6 (21) 
Popliteal alone 16 3 (19) 4 (25) 
Superficial disease alone 
With surgery 32 3 (9)** 3 (9)** 
Refused surgery 12 5 (42)** 6 (50)** 
No venous reflux 14 4 (29) 5 (36) 
Poor scan 4 2 (50) 2 (50) 
Within clinics 114 24 (21)* 26 (23)* 
After clinics 84 33 (39) 35 (42) 
Inside clinics 35 10 (29) 10 (29)t 
Outside clinics 49 23 (47) 25 (51)t 
* Recurrence: before vs. within clinics alone (p<0.01; Chi-squared test). 
** Recurrence: with surgery vs. refused surgery (p<0.01; Fisher's exact est). 
t Recurrence: inside vs. outside clinics at 12 months (p<0.05; Chi-squared test). 
Discussion 
These results  suppor t  the impor tant  concept  that im- 
provement  in leg ulcer outcome may be ach ieved by  
combin ing  rout ine assessment  w i th  dup lex  and  ABPI, 
w i th  appropr ia te  t reatment  in specia l ised vascu lar - led  
communi ty  clinics. 5'11'16'17 Compress ion  bandag ing  is 
an estab l ished form of management  for chronic venous  
leg ulcers, 15"~s and was  used  to treat all the pat ients  in 
the communi ty  clinic sett ing and ach ieved improved 
hea l ing rates across all combinat ions  of venous  seg- 
ment  dysfunct ion.  
The improved hea l ing rates in leg ulcers of more  
than 1 month  durat ion,  inc lud ing  those wi th  d iabetes 
and  rheumato id  isease, compare  favourab ly  to other 
studies,  s'19 The low recurrence rates ach ieved may not  
on ly  reflect the effective overal l  role of specia l ised leg 
ulcer cl inics w i th  regular  rev iew and support ,  but  may 
also have been inf luenced by  the correct ive super-  
ficial ve in surgery  per fo rmed in ident i f ied l imbs. The 
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- - - ~  Within cli ics alone* 
- - -  I After - inside clinics a 
L . . . .  L -  1 
I - -  I , . $ 
. . . . . .  ~ ' -~_ .  Be fore  chn lcs  
After - outside clinics a
I ] I L 
3 6 9 12 
Time after healing (months) 
Number at risk 
Time (months) 0 3 6 9 12 
Within clinics 148 125 117 96 88 
After 35 24 20 10 0 
Inside clinics 
Before clinics 113 82 64 55 52 
After 49 30 21 12 0 
Outside clinics 
Fig. 1. Difference in proportion of ulcers remaining healed (no recurrence) in patients within clinics, before introduction of specialised 
clinics, and after introduction of specialised clinics separated into those inside and those outside the clinics. * Recurrence: within clinics 
alone vs. before clinics (*p<0.01, Kaplan-Meier, Log rank test). C Recurrence: after--inside clinics vs. after--outside clinics (tp<0.05, 








I *p < 0.01 L . . . . . . . . . . . . . . . .  
L . . . . . . . . . . . . . . . . . . . . . . .  
No surgery 
I I I I 
3 6 9 
Time after healing (months) 
12 
Number at risk 
Time (months) 0 3 6 9 12 
Surgery 42 38 36 33 29 
No surgery 19 14 13 11 6 
Fig. 2. Difference in recurrence rates in patients with lone superficial venous incompetence according to surgical intervention (*p<0.01, 
Kaplan-Meier, Log rank test). 
majority of recurrences were conf i rmed to occur in 
the first 6 months  after heal ing suggest ing that this 
part icular per iod is important  for inst i tut ing ulcer 
preventat ive measures and advice. 
Pre-existing services in the district had no co-or- 
d inated infrastructure to identi fy the aetiology of ul- 
cerated l imbs and, with the prob lem of ineffective 
compression,  resulted in poor overall  outcomes. 
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Although community clinics improve healing and re- 
duce recurrence, the 18 month recurrence rate still 
remains relatively high at 28 per cent in those who 
tolerate compression hosiery and 57 per cent in those 
who cannot tolerate compression hosieryY '21 Re- 
currence is as high as 10 per cent in the first 3 months 
with subsequent recurrence increasing by 16 per cent 
per year. 21 Prevention of recurrence may be regarded 
as a more important challenge in the management of
leg ulceration rather than the achievement of short- 
term healing successes. 4"5This may only be achieved 
by early routine accurate assessment of the underlying 
vascular disease with a view to long-term cure. 
Superficial venous reflux in the absence of deep 
venous reflux identifies a group of limbs which may 
benefit from superficial vein surgery, but surgery is 
often performed only as a last resort or if there are 
distressing symptoms. 22-24 Clinical assessment alone to 
select patients with ulcerated limbs for surgery is 
unsatisfactory and localising a venous abnormality by 
hand-held Doppler may be inaccurate. Colour-venous 
duplex provides the most accurate non-invasive 
method for patient selection. 13'25'26 Duplex imaging was 
essential in identifying the presence and patterns of 
venous abnormality in all ulcerated limbs in this study. 
It was safe and well tolerated by patients even in 
the presence of poor mobility or frailty. Lower limb 
swelling and obesity were not usually a technical 
problem for scanning although in less than 1 per cent 
of limbs the duplex images and reflux were difficult 
to interpret accurately after manual calf compression 
and release. 
Fifty of 67 suitable patients (75 per cent) in this 
study agreed to surgery. Interestingly, no significant 
differences were observed in healng rates between 
those limbs treated by surgery and compression com- 
pared to compression alone although the median time 
to surgery was 6 weeks. It may be that surgery holds 
no distinct advantage over bandaging in the healing of 
ulcers if compression and compliance are appropriate. 
However, those patients with ulcerated limbs who had 
surgery showed a significantly lower recurrence at 6 
and 12 months compared to those who refused surgery. 
Although we may hypothesise that surgical correction 
of superficial venous disease is the primary reason for 
this decrease in recurrence, alternative xplanations 
may be suggested as selection for surgery was not 
randomised. These suggestions may include patients 
who decline surgery show poor compliance with com- 
pression stockings after healing. Compliance is dif- 
ficult to evaluate objectively in a community service 
as patients may fail to wear stockings between visits 
and this cannot be accurately verified. However, all 
efforts were made to ensure that patients understood 
the importance of any advice given, both verbal and 
written, in the clinics. 
An improvement in leg ulcer outcome was shown 
in the district by the introduction of a vascular-led 
specialised leg ulcer service. The improvement in re- 
currence was not similarly achieved in those limbs 
managed outside the specialised clinics reflecting any 
improvements hat may have been introduced region- 
ally or nationally in nurse education and training. 
Improvements in healing rates were shown in Man- 
chester by the introduction of community clinics. How- 
ever, in the Manchester study, specialised venous 
assessment was not felt to be appropriate in routine 
cases because patients were thought unwilling to con- 
sent or benefit from surgery. This assumption is dis- 
puted by the results of this study which assesses not 
only healing but also recurrence rates. It is proposed 
that the benefit achieved is an important and significant 
reduction in recurrence rather than just an im- 
provement in short term healing. Importantly, duplex 
identifies superficial vein reflux in the absence of 
any visible varicose veins in approximately 40 per cent 
of limbs, v Routine duplex determination of the pat- 
tern of venous disease also provides information 
which predicts ulcer prognosis, and thus future man- 
agement resources required, in patients with chronic 
leg ulcers. 2s 
This study provides further evidence that a pro- 
spective randomised trial and cost-effectiveness ana- 
lysis over a prolonged period is necessary to prove 
beyond reasonable doubt the hypothesis that accurate 
assessment followed by appropriate venous surgery 
improves ulcer outcome and achieves long-term fin- 
ancial benefit and this study is currently being set up 
in the Gloucestershire infrastructure. 
A specialised vascular-led community-based service 
with a regular coordinated follow-up protocol rep- 
resents abeneficial advance in overall community leg 
ulcer management which not only improves healing 
but also reduces early recurrence of chronic leg ulcers. 
Colour-venous duplex assessment of ulcerated limbs 
within this service will identify those with a surgically 
correctable venous abnormality and, if appropriate 
surgery is then performed, a further reduction in 
overall recurrence may be achieved. 
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